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L-V~f (57)Abstract: 
PROBLEM TO BE SOLVED: To obtain an inexpensive synchronous rectification 
DC-DC converter having simple circuitry, without having to provide a reverse 
current detecting means, unlike in the conventional examples. 
SOLUTION: The synchronous rectification type DC-DC converter includes a 
switching element 50 connected in series with the tertiary coil 33 of a transformer 
30. The converter further comprises a switching element drive circuit (diode 51 
and capacitor 52). The drive circuit is connected to an output voltage detection 
circuit 19 for detecting the output voltage from the induced voltage of the tertiary 



* 




coil 33. Based on the detected voltage from the output voltage detection circuit 
19, the drive circuit drives and controls the switching element 50 so that the 
switching element 50 is turned on, when a signal which turns on a main switching 
element 1 is supplied and is turned off, when a signal which turns off the main 
switch element is supplied. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the synchronous detection mold DC-DC converter which connects a main- 
switch component to the primary coil of a transformer, and a serial, and controls 
the output voltage of the secondary coil of the transformer supplied to a load on a 
fixed electrical potential difference by ON / off drive of this main-switch 
component, 

While connecting the output voltage detector for detecting output voltage from 
the induced voltage of said tertiary coil including the switching device which 
connected with the tertiary coil of said transformer at the serial, 
The synchronous detection mold DC-DC converter characterized by having the 
switching device drive circuit which carries out drive control so that it turns on 
when it is the signal which a main-switch component turns on based on the 
detection electrical potential difference of said output voltage detector, and it may 
turn off to said switching device, when it is the signal to turn off. 
[Claim 2] 

The synchronous detection mold DC-DC converter according to claim 1 
characterized by carrying out parallel connection of the resistance to said 
switching device. 
[Claim 3] 

Said switching device drive circuit is a synchronous detection mold DC-DC 
converter according to claim 1 or 2 characterized by having impressed the 
charge electrical potential difference of said capacitor to said switching device, 



and having the function to make this switching device turn on when charging said 
capacitor through said diode when consisting of diode and a capacitor and 
turning OFF said main-switch component, and making said main-switch 
component turn on. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

■ 

[Field of the Invention] Especially this invention relates to the forward converter of 
a synchronous detection mold about a synchronous detection mold DC-DC 
converter. 
[0002] 

[Description of the Prior Art] These patent reference 1 and 2 is concretely 
explained as conventional examples 1 and 2 the following (the patent reference 1, 
2 reference) by which the technique of decreasing the inflow of the reverse 
current conventionally generated when parallel connection of two or more DC-DC 
converters is carried out and they carry out parallel operation was developed. 
[0003] 



(1) : explanation of the conventional example 1 (patent reference 1) 
Drawing 10 is the explanatory view (the 1) of the conventional example 1, and 
drawing 1 1 is the explanatory view (the 2) of the conventional example 1 . In the 
(a) Fig. of drawing 1010 , a primary winding 221 and a secondary winding 222 
Magnetic coupling is carried out so that the end by the side of the upstream 
electrical-potential-difference supply circuit 211 of a primary winding 221 and the 
end by the side of the output terminal 223 of a secondary winding 222 may 
become like-pole nature. Current 11 which the main-switch component 210 flows 
and is supplied to the primary winding 221 in a transformer 220 from the 
upstream electrical-potential-difference supply circuit 21 1 If it flows, induction of 
the negative electrical potential difference will be carried out to the output 
terminal 223 side of a secondary winding 222 at the forward electrical-potential- 
difference and ground terminal 224 side. 
[0004] 

With the electrical potential difference by which induction was carried out to the 
secondary winding 222, the potential of the drain terminal of the 1st secondary 
rectifying device 206 becomes lower than the potential of a source terminal. 
Although forward bias of the parasitism diode in the 1st secondary rectifying 
device 206 is carried out at this time, since a forward electrical potential 
difference is impressed to a gate terminal with the electrical potential difference 
by which induction was carried out to the secondary winding 222, the 1st 
secondary rectifying device 206 flows through normal operation to hard flow, and 
turns to a drain terminal side from a source terminal side, and it is a current 12. It 
passes. 
[0005] 

Current 12 The voltage drop to depend is small at extent which does not make it 
flow through the parasitism diode of the 1st secondary rectifying device 206, and 
is this current \2. If it flows, power will be supplied to the output capacitor 209 and 
load 212 which were connected between the output terminal 223 and the ground 
terminal 224 by low loss. 



[0006] 

Since the electrical potential difference higher than a source terminal is 
impressed to the drain terminal of the 2nd secondary rectifying device 207 and 
the negative electrical potential difference is impressed to the gate terminal in the 
meantime (while the 1st secondary rectifying device 206 has flowed to hard flow) 
with the electrical potential difference by which induction was carried out to the 
secondary winding 222, a current does not flow to the 2nd secondary rectifying 
device 207. 
[0007] 

Next, if the main-switch component 210 starts to intercept from a flow, induction 
of the forward electrical potential difference will be carried out to the end by the 
side of the output terminal 223 of a secondary winding 222 at the end by the side 
of a negative electrical potential difference and the ground terminal 224. By the 
electrical potential difference, it is a current 12. Since the potential of the drain 
terminal of the 1st secondary rectifying device 206 which was being passed 
becomes higher than the potential of a source terminal and a negative electrical 
potential difference is impressed to a gate terminal, the 1st secondary rectifying 
device 206 is intercepted. 
[0008] 

Since a forward electrical potential difference is impressed to a gate terminal with 
the 2nd secondary rectifying device 207 with the electrical potential difference by 
which induction was carried out to the secondary winding 222 at this time, it will 
be in the condition which can flow. Moreover, the 2nd secondary rectifying device 
207 is the current 13 of the direction which supplies power to a load 212 with the 
magnetic energy which flowed to hard flow with the electromotive force produced 
for the inductance component 208 since the potential of a drain terminal became 
lower than the potential of a source terminal, and was accumulated in the 
inductance component 208 as shown in the (b) Fig. of drawing 10 . It passes. 
[0009] 

Moreover, the oscillator and the reference voltage generating circuit are prepared 



in the control unit 203, the main-switch component 210 is driven by PWM, and 
the period of switching is fixed. Moreover, since a power unit 202 is a forward 
mold, the output voltage of an output terminal 223 is decided by the winding ratio 
of the flow time amount of the main-switch component 210, and the electrical 
potential difference and primary winding 221 which the upstream electrical- 
potential-difference supply circuit 21 1 outputs, and a secondary winding 222. 
Since the control unit 203 has detected the output voltage between an output 
terminal 223 and the ground terminal 224 and is controlling the flow time amount 
of the main switching element 210, even if it changes the electrical potential 
difference of the upstream electrical-potential-difference supply circuit 21 1 , 
output voltage is uniformly maintained by the voltage variation of the upstream 
electrical-potential-difference supply circuit 21 1 etc. 
[0010] 

A power unit 202 can carry out parallel connection of two or more sets, and can 
increase the output current. However, it will flow into the power unit with which 
the big output current is outputted rather than that to which output voltage is not 
completely in agreement in carrying out parallel connection of two or more power 
units 202, therefore the output voltage among each power source 202 is set 
highly to the load 212 consumes, and, as for the excessive current, output 
voltage is set up low. 
[0011] 

In the (c) Fig. of drawing 10 , it is two power units 2021 and 2022. The case 
where carry out parallel connection and it operates is shown, and it is one power 
unit 2021. Power unit 2022 of a side to another side It turns and is a current 15. It 
is flowing. This current 15 Secondary winding 2222 When it flows, it is a primary 
winding 2212. Induction of the electrical potential difference is carried out, and it 
is the main-switch component 2102 by that electrical potential difference. A 
negative electrical potential difference is impressed to a drain terminal. When the 
forward electrical potential difference is then impressed to the gate terminal of 
the main-switch component 210, it is the main-switch component 2102. It turns to 



a drain terminal from a source terminal, and is a reverse current 16. The 
effectiveness of the whole power unit by which flowed, consequently parallel 
connection was carried out is worsened, and it is each power unit 2021 and 2022. 
There is a problem of bringing degradation forward. 
[0012] 

So, in the conventional example 1, the power unit with which a reverse current 
does not flow even if it carries out parallel connection, as shown in drawing 1 1 is 
offered. For this reason, when the sense of the current which flowed for the main- 
switch component 10 is detected and a reverse current 110 flows during an "on" 
period from the output of the current detector 30 which detects the current which 
flows for the main-switch component 10, the "on" period of the main-switch 
component 10 is lengthened. For this reason, since the amount of currents which 
flows for the main-switch component 10 increases, a reverse current is 
extinguished and the current burden of each power unit 3 by which parallel 
connection was carried out is equated. 
[0013] 

(2) : explanation of the conventional example 2 (patent reference 2) 
Drawing 12 is the explanatory view (the 1) of the conventional example 2, and 
drawing 13 is the explanatory view (the 2) of the conventional example 2. 
Conventionally, the use gestalt of the parallel operation which connects two or 
more DC-DC converters to a load at juxtaposition may be taken. It is output 
voltage VOUT among two or more DC-DC converters by which parallel 
connection is carried out in case such parallel operation is performed. Dispersion 
may arise. In such a case, output voltage VOUT A high DC-DC converter to 
output voltage VOUT A reverse current flows toward a low DC-DC converter. 
[0014] 

Thus, it is output voltage VOUT between the DC-DC converters which are 
carrying out parallel connection. If dispersion arises, it is output voltage VOUT. A 
high DC-DC converter and output voltage VOUT Loss of both sides with a low 
DC-DC converter increases, and the problem that circuit efficiency will get worse 



arises. 
[0015] 

So, in the conventional example 2, breakage of the components which controlled 
the amount of energization of said reverse current, and originated in reverse 
current energization, and the DC-DC converter equipped with the synchronous 
detector which can prevent the loss problem resulting from a reverse current at 
the time of parallel operation are offered. 
[0016] 

The pulse-shape signal which is control voltage is added to the gate whose 
control circuit 42 is the control terminal area of a switching device 5 from the 
output side of a comparator 27 in drawing 12 , and it is output voltage VOUT 
about pulse width t of the pulse-shape signal. Adjustable control is carried out in 
the stabilization direction, and adjustable control of the "on" period of a switching 
device 5 is carried out. If it puts in another way, it will be output voltage VOUT 
about the duty ratio of a switching device 5. Adjustable control is carried out in 
the stabilization direction. Thereby, it is output voltage VOUT. Adjustable control 
is carried out and it is output voltage VOUT. Stabilization is attained. 
[0017] 

By the way, while the reverse current is energizing, even if a switching device 5 
turns off, the period which is not changed from a low-battery condition according 
to a reverse current produces the drain electrical potential difference of a 
switching device 5. The energy accumulated in the choke coil 13 of the 
rectification smoothing circuit 40 by reverse current energization arises by [ of a 
switching device 5 ] therefore being transmitted to the upstream from secondary 
[ of a transformer 2 ] off, and this phenomenon is a phenomenon characteristic at 
the time of reverse current energization. 
[0018] 

Then, paying attention to the phenomenon characteristic at the time of said 
reverse current, when the gate voltage of a switching device 5 was under the 
threshold voltage of an ON drive of a setup and it was in the low-battery condition 



which the drain electrical potential difference (both-ends electrical potential 
difference) of a switching device 5 produces according to a reverse current, a 
reverse current detection means 43 to detect a reverse current was formed. 
[0019] 

PNP transistor 31 is turned on in response to the above-mentioned reverse 
current detection signal. Thereby, a part of current which faces to the inversed 
input terminal of an operational amplifier 25 from the connection of resistors 23 
and 24 carries out splitting to PNP transistor 31 through a resistor 32 from said 
connection X. For this reason, although the electrical potential difference which 
originates in overshoot electrical-potential-difference impression at the time of 
reverse current energization, and is outputted from the connection of resistors 23 
and 24 is increasing from the time of a stationary, the electrical potential 
difference inputted into the inversed input terminal of an operational amplifier 25 
will fall rather than the time of a stationary. 
[0020] 

As a result of pulse width t of the pulse-shape signal added to the gate of a 
switching device 5 from a control circuit 42 spreading, the "on" period of a 
switching device 5 becoming long and an input-output-conversion ratio's 
increasing by this sag, it is output voltage VOUT. It increases. 
[0021] 

Since the characteristic regulation property as considered as the configuration 
which establishes the reverse current detection means 43 and the reverse 
current control means 44, and an input-output-conversion ratio is made to 
increase at the time of reverse current energization and shown in the continuous 
line alpha of the (a) Fig. of drawing 13 was given to the DC-DC converter 
according to this example, when a reverse current occurs, the amount of 
energization of that reverse current can be sharply controlled compared with the 
former. Thus, since the amount of energization of a reverse current can be 
controlled, the breakage problem of components by a big reverse current 
energizing which were mentioned above can be prevented. 



[0022] 

Moreover, it is output voltage VOUT among two or more DC-DC converters by 
which parallel connection is carried out in case parallel operation is performed 
using said DC-DC converter. Even if dispersion arises, it is the output voltage 
VOUT. The increment in loss by the reverse current energization resulting from 
dispersion can be eased, and aggravation of circuit efficiency can be prevented. 
[0023] 

That is, output voltage VOUT among the DC-DC converters which perform 
parallel operation It has a property as the regulation property which high DC-DC 
converter A has shows to the continuous line A for example, in the (b) Fig. of 
drawing 13 , and is output voltage VOUT. The regulation property which low DC- 
DC converter B has will show a property as shown in the continuous line B of for 
example, the (b) Fig. of drawing 13 . 
[0024] 

thereby, the amount of energization of the reverse current from DC-DC 
converterAto DC-DC converter B becomes lb 1 , is markedly boiled compared with 
the conventional example, and becomes small. For this reason, loss of DC-DC 
converter B resulting from reverse energization can be controlled. 
[0025] 

[Patent reference 1] 
JP,2000-139074,A 
[Patent reference 2] 
JP,2001-169545,A 
[0026] 

[Problem(s) to be Solved by the Invention] The following technical problems 

occurred in the above conventional things. 

[0027] 

(1) : in said conventional example 1, the current detector which detects the 
current which flows a main-switch component, and the reverse current control 
circuit which detects the sense of the current which flows for said main-switch 



component from the output of said current detector are prepared. Moreover, the 
current transformer is used for the current detector. Moreover, in said 
conventional example 2, the reverse current detection means (43) and the 
reverse current control means (44) are established. 
[0028] 

Thus, although the conventional examples 1 and 2 have established the reverse 
current detection means, such a means has complicated circuitry and is 
expensive also in cost. [ of circuitry ] Especially, in the conventional example 1, 
although output voltage is raised in order to have detected the current using an 
expensive current transformer and to control a reverse current in the 
conventional example 2, a detection electrical potential difference (electrical 
potential difference which detected output voltage indirectly and is controlling it) 
also rises in proportion to it and coincidence. Therefore, it controlled to raise a 
detection electrical potential difference, result output voltage rose, the inflow of a 
reverse current is controlled, and circuitry is complicated and expensive. 
[0029] 

This invention aims at obtaining the synchronous detection mold DC-DC 
converter of cheap and easy circuitry, without solving such a conventional 
technical problem and establishing a reverse current detection means like the 
conventional example. 
[0030] 

[Means for Solving the Problem] This invention was constituted as follows in 

order to attain the aforementioned purpose. 

[0031] 

namely, in the 1st synchronous detection mold DC-DC converter A main-switch 
component is connected to the primary coil of a transformer, and a serial. By ON 
/ off drive of this main-switch component In the synchronous detection mold DC- 
DC converter which controls the output voltage of the secondary coil of the 
transformer supplied to a load on a fixed electrical potential difference While 
connecting the output voltage detector for detecting output voltage from the 



induced voltage of said tertiary coil including the switching device which 
connected with the tertiary coil of said transformer at the serial It is characterized 
by having the switching device drive circuit which carries out drive control so that 
it turns on when it is the signal which a main-switch component turns on based 
on the detection electrical potential difference of said output voltage detector, and 
it may turn off to said switching device, when it is the signal to turn off. 
[0032] 

Moreover, in the 2nd synchronous detection mold DC-DC converter, it is 
characterized by carrying out parallel connection of the resistance to said 
switching device in said 1st synchronous detection mold DC-DC converter. 
[0033] 

Moreover, in the 3rd synchronous detection mold DC-DC converter, when 
charging said capacitor through said diode when said switching device drive 
circuit consists of diode and a capacitor and said main-switch component is 
turned OFF, and making said main-switch component turn on, it is characterized 
by having impressed the charge electrical potential difference of said capacitor to 
said switching device, and having the function to make this switching device turn 
on. 

[0034] 

moreover, in the 4th synchronous detection mold DC-DC converter In said 1st, 
2nd, or 3rd synchronous detection mold DC-DC converter Carry out parallel 
connection of the DC-DC converter with high output voltage to said DC-DC 
converter, and parallel operation is performed. A reverse current flows into the 
lower one from the one where output voltage is higher, and the detection 
electrical potential difference of said output voltage detector rises. When the time 
amount of the driving signal which makes said main-switch component turn on 
becomes short, said switching device drive circuit By carrying out drive control 
and reducing the detection electrical potential difference of an output voltage 
detector, time amount which makes said main-switch component turn on is 
lengthened, and output voltage is raised so that the ON time amount of said 



switching device may become short, and it is characterized by having the 

function which controls the inflow of said reverse current. 

[0035] 

(Operation) 

The operation of this invention based on said configuration is explained based on 

drawing 1 . 

[0036] 

**1 : In the 1st synchronous detection mold DC-DC converter, if parallel 
connection of the output of two or more DC-DC converters is carried out and it 
carries out parallel operation, in the case of a large value, a reverse current will 
flow [ one output voltage ] into the direction of a DC-DC converter with low output 
voltage by dispersion etc. Output voltage rises to an inflow and coincidence of 
this reverse current, and the detection electrical potential difference of the output 
voltage detector 19 also rises. 
[0037] 

At this time, a switching device drive circuit (diode 51 , capacitor 52) carries out 
drive control so that it turns on when it is the signal which the main-switch 
component 1 turns on, and it may turn off to a switching device 50, when it is the 
signal to turn off. In this drive control, drive control is carried out and the 
detection electrical potential difference of the output voltage detector 19 is 
reduced so that the ON time amount of a switching device 50 may become short. 
And according to the fall of said detection electrical potential difference, by the 
driver 18, time amount which makes the main-switch component 1 turn on is 
lengthened, output voltage is raised, and the inflow of said reverse current is 
controlled. The synchronous detection mold DC-DC converter of cheap and easy 
circuitry can be obtained without establishing a complicated and expensive 
reverse current detection means like the conventional example, if it does in this 
way. 
[0038] 

**2 : In said 2nd synchronous detection mold DC-DC converter, parallel 



connection of the resistance 59 is carried out to the switching device 50. 
Therefore, if the detection electrical potential difference of the output voltage 
detector 19 rises, the time amount of the signal which makes the main-switch 
component 1 outputted from a driver 18 turn on will become short. After the ON 
time amount of a switching device 50 also becomes short and a switching device 
50 turns it off in connection with this, it will rectify through resistance 53. 
[0039] 

Thus, if it rectifies through resistance 53, since an output detection electrical 
potential difference will serve as a descending direction, from a front, ON time 
amount only becomes short for a while, and, as for the signal of a driver 18, ON 
time amount does not become short extremely like the conventional example. 
Moreover, since a voltage drop occurs between an output detection electrical 
potential difference and the electrical potential difference of the tertiary coil 33 of 
a transformer 30 consequently, output voltage is made to rise and a reverse 
current can be controlled. 
[0040] 

The synchronous detection mold DC-DC converter of cheap and easy circuitry 
can be obtained without establishing a reverse current detection means like the 
conventional example, if it does in this way. 
[0041] 

**3 : When charging a capacitor 52 through diode 51 when turning OFF the main- 
switch component 1, and making the main-switch component 1 turn on, a 
switching device drive circuit impresses the charge electrical potential difference 
of a capacitor 52 to a switching device 50, and makes this switching device 50 
turn on in said 3rd synchronous detection mold DC-DC converter. If it does in this 
way, a switching device drive circuit will be made to easy circuitry. 
[0042] 

**4 : In said 4th synchronous detection mold DC-DC converter, if parallel 
connection of the output of a DC-DC converter is carried out and it carries out 
parallel operation, in the case of a large value, a reverse current will flow [ one 



output voltage ] into the direction of a DC-DC converter with low output voltage 
by dispersion etc. Output voltage rises to an inflow and coincidence of said 
reverse current, and the detection electrical potential difference of the output 
voltage detector 19 also rises. 
[0043] 

And if the detection electrical potential difference of the output voltage detector 
19 rises, a switching device drive circuit (diode 51 , capacitor 52) will carry out 
drive control so that it turns on when it is the signal which the main-switch 
component 1 turns on, and it may turn off to a switching device 50, when it is the 
signal to turn off. 
[0044] 

Thus, when a reverse current flows and the detection electrical potential 
difference of an output voltage detector rises, when the time amount of the 
driving signal which makes the main-switch component 1 turn on becomes short, 
a switching device drive circuit carries out drive control, and reduces the 
detection electrical potential difference of the output voltage detector 19 so that 
the ON time amount of a switching device 50 may become short. Consequently, 
a driver 18 lengthens time amount which makes a main-switch component turn 
on, raises output voltage, and controls the inflow of said reverse current. 
[0045] 

The synchronous detection mold DC-DC converter of cheap and easy circuitry 
can be obtained without establishing a reverse current detection means like the 
conventional example, if it does in this way. 
[0046] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 

is explained to a detail based on a drawing. 

[0047] 

**1 : Explanation of the example of a circuit of a DC-DC converter 
Drawing 1 is drawing having shown the example of a circuit of a DC-DC 
converter, and is the example of a circuit of the forward converter (or 



synchronous detection mold DC-DC converter of a forward method) of a 
synchronous detection mold. Hereafter, the DC-DC converter shown in drawing 1 
is explained. 
[0048] 

(1) : the description of a circuit (refer to drawing 1 ) 

The greatest description of this circuit is the point of having formed the switching 
device 50 in the output voltage detector 19 connected to the tertiary coil 33 of a 
transformer 30. This switching device 50 is turned on when the driving signal 
(pulse) which drives the main-switch component 1 is a signal which the main- 
switch component 1 turns on, and it is driven so that it may turn off, when it is the 
signal to turn off. And rectification smooth [ of the electrical potential difference 
outputted from the tertiary coil 33 ] is carried out, the electrical potential 
difference is made into a detection electrical potential difference, and ON / off 
time amount of the main-switch component 1 is controlled. 
[0049] 

By the way, when two or more DC-DC converters are connected to a load and 
the DC-DC converter with high output voltage is connected especially, a reverse 
current may flow from the output side of a DC-DC converter (refer to said 
conventional example). Thus, if a reverse current flows from an output side, the 
detection electrical potential difference of a tertiary coil 33 will rise, and the time 
amount of the driving signal which makes the main-switch component 1 turn on 
will become short. 
[0050] 

In connection with this, the ON time amount of a switching device 50 also 
becomes short, a detection electrical potential difference falls, and it is controlled 
to lengthen time amount of the driving signal which makes the main-switch 
component 1 turn on. Consequently, output voltage rises and the inflow of a 
reverse current is controlled. Furthermore, it is specifically as follows. 
[0051] 

That is, the switching device 50 which turns on at the time of the signal with 



which the output of a driver 18 makes the main-switch component 1 turn on, and 
is turned off at the time of the signal made to turn off is formed in the output 
voltage detector 19, and it connects with the tertiary coil 33 of a transformer 30 at 
a serial. 
[0052] 

And if parallel connection of the output of a DC-DC converter is carried out and it 
carries out parallel operation, in the case of a large value, a current will flow [ one 
output voltage ] into the direction of a DC-DC converter with low output voltage 
by dispersion etc. (this current is called "reverse current"). Output voltage rises to 
an inflow and coincidence of said reverse current, and the detection electrical 
potential difference of the output voltage detector 19 also rises. 
[0053] 

Thus, if the detection electrical potential difference of the output voltage detector 
19 rises, the time amount of the signal which makes the main-switch component 
1 outputted from a driver 18 turn on will become short. After the ON time amount 
of a switching device 50 also becomes short and a switching device 50 turns it off 
in connection with this, it will rectify through resistance 53. 
[0054] 

Thus, if it rectifies through resistance 53, since an output detection electrical 
potential difference will serve as a descending direction, from a front, ON time 
amount only becomes short for a while, and, as for the signal outputted from a 
driver 18, ON time amount does not become short extremely like the 
conventional example. Moreover, since a voltage drop occurs between electrical- 
potential-difference 33a of the tertiary coil 33 of an output detection electrical 
potential difference and a transformer 30 consequently, output voltage is made to 
rise and said reverse current can be controlled. 
[0055] 

(2) : detailed explanation of circuitry (refer to drawing 1 and drawing 2 ) 

In drawing 1 , for 1, as for the synchronous detection component for rectification, 

and 3, a main-switch component (the main switching element) and 2 are [ the 



synchronous detection component for commutation and 50 ] switching devices, 
and each [ these ] component consists of N-channel MOS FET (MOS mold field- 
effect transistor). 
[0056] 

4 [ moreover, ] an output choke coil and 5 an input capacitor and 6 - for the 
diode for rectification, and 9, as for a choke coil and 1 1, a smoothing capacitor, 
and 12, 13 and 53 are [ an output smoothing capacitor and 7 / an inverter and 8 / 
the diode for commutation and 10 ] resistance (or resistor). 
[0057] 

Moreover, a comparator (comparator) for error amplifier (error amplifier) and 16 
to measure a triangular wave generator, and for reference voltage and 15 
measure the output of the error amplifier 16 and the output of the triangular wave 
generator 16 in 14, as for 17 and 18 are the drivers for driving the main-switch 
component 1 . 
[0058] 

Moreover, as for an output voltage detector and 20, 19 is [ a secondary 
rectification smoothing circuit and 30 ] transformers, in 31, a primary coil (primary 
winding) and 32 show a secondary coil (secondary winding), and 33 shows a 
tertiary coil (tertiary winding). 40 [ moreover, ] - in input power and 41 , a load 
and 51 show diode and, as for an input terminal and 42, 52 shows a capacitor, as 
for an output terminal and 43. Moreover, d1, d2, and d3 show the built-in diode of 
said components 1 , 2, and 3, respectively. 
[0059] 

A transformer 30 is formed and the main-switch component 1 is connected to the 
primary coil 31 of this transformer 30, and it is constituted by the input side of the 
DC-DC converter shown in drawing 1 so that drive control may be carried out by 
the driver 18. And the excitation energy (electromagnetic energy) generated in a 
primary coil 31 by ON/OFF of the main-switch component 1 (un-flowing [ a flow 
/ ]) is intermittently supplied to secondary [ of a- transformer 30 ], and the Miyoshi 
side. 



[0060] 

The input capacitor 5 was connected between input terminal 41a to which input 
power 40 is supplied, and 41b, and the input side has graduated input voltage. 
The smooth rectifier circuit containing the output choke coil 4, the output 
smoothing capacitor 8, the synchronous detection component 2 (MOSFET) for 
rectification, and the synchronous detection component 3 (MOSFET) for 
commutation is connected to the secondary coil 32 of a transformer 30. In this 
case, the synchronous detection component 3 for commutation is connected to 
the series circuit of the output smoothing capacitor 8 and the output choke coil 4. 
[0061] 

Moreover, a switching device 50, the parallel circuit of resistance 53, the 
smoothing capacitor 1 1 , the choke coil 10, and the series circuit of the diode 8 for 
rectification were connected, and the diode 9 for rectification is connected to the 
tertiary coil 33 of a transformer 30 in said smoothing capacitor 1 1 and the series 
circuit of a choke coil 10 at juxtaposition. 
[0062] 

Moreover, the series circuit of resistance 12 and 13 was connected to said 
smoothing capacitor 1 1 and juxtaposition, the charge electrical potential 
difference (direct current voltage) of a smoothing capacitor 1 1 was pressured 
partially, and the electrical potential difference (electrical potential difference of 
resistance 12) pressured partially is inputted into the error amplifier 15. Moreover, 
while inputting into the error amplifier 15 said electrical potential difference 
(electrical potential difference of resistance 12) pressured partially, reference 
voltage 14 is inputted and the electrical potential difference (error electrical- 
potential-difference value) of the difference of said reference voltage 14 and said 
electrical potential difference (electrical potential difference of resistance 12) 
pressured partially is outputted to a comparator 17. 
[0063] 

In a comparator 17, the output voltage of the error amplifier 15 is compared with 
the output voltage of the triangular wave generator 16, and the electrical potential 



difference of both difference is outputted to a driver 18. At the driver 18, the 
output voltage from said comparator 17 is inputted, and it consists of generating 
a pulse voltage and impressing to the gate of the main-switch component 1 so 
that the main-switch component 1 may be turned on/off driven. 
[0064] 

Moreover, said driver 18 is constituted like drawing 2 . That is, said driver 18 is 
connected to the detail like illustration of the bipolar mold transistors (it is only 
hereafter described as a "transistor") Q1 and Q2. In this case, a transistor Q1 
consists of NPN mold transistors, a transistor Q2 consists of PNP mold 
transistors, and common connection of a mutual base electrode (Input IN side) 
and the emitter electrode (output OUT side) is made. 
[0065] 

thus, the time of Input IN side being more than a predetermined electrical 
potential difference, when it connects - transistor Q1:ON and Q2: - it becomes 
off and an output OUT side serves as the high-level electrical potential difference 
Vdd. Moreover, conversely, when Input IN side is below a predetermined 
electrical potential difference, it becomes transistor Q1:OFF and Q2:ON, and an 
output OUT side serves as the electrical potential difference Vss of a low level 
(Vdd>Vss). 
[0066] 

In addition, 31a and 31b are [ the both-ends child of the secondary coil 32 of a 
transformer 30, and 33a and 33b of the both-ends child of the primary coil 31 of a 
transformer 30, and 32a and 32b ] the both-ends children of the tertiary coil 33 of 
a transformer 30. 
[0067] 

(3) : explanation of the detailed actuation at the time of no-load 

Hereafter, based on drawing 1 and drawing 2 , actuation of the example of a 

circuit shown in drawing 1 is explained. 

[0068] 

A: If the driving pulse for driving the main-switch component 1 from a driver 18 is 



generated and this driving pulse is now supplied to the gate of the main-switch 
component 1 where input power 40 is impressed to input terminals 41a and 41b, 
the main-switch component 1 will repeat ON (flow)/OFF (un-flowing) actuation. 
And when this main-switch component 1 is turned on, an exciting current flows to 
the primary coil 31 of a transformer 30 through this main-switch component 1. 
[0069] 

At this time, in the secondary coil 32 of a transformer 30, an electrical potential 
difference (induced voltage) occurs in the direction which the synchronous 
detection component 2 for rectification turns on, and this synchronous detection 
component 2 for rectification turns on. in this case, the electrical potential 
difference generated in the secondary coil 32 of a transformer 30 - the 
secondary-coil 32 -> output smoothing capacitor 8 - a current flows in the path of 
the synchronous detection component 2 -> secondary coil 32 for -> output choke 
coil 4 -> rectification, and the output smoothing capacitor 8 is charged. 
[0070] 

Since the electrical potential difference of a secondary coil 32 is reversed with an 
inverter 7 and this reversed electrical potential difference is impressed by the 
gate of the synchronous detection component 3 for commutation at this time, this 
synchronous detection component 3 for commutation becomes off. 
[0071] 

Moreover, induction of the electrical potential difference according to the 
electrical potential difference of a secondary coil 32 is carried out to the tertiary 
coil 33 of a transformer 30 at this time, if a switching device 50 is ON by this 
electrical potential difference - tertiary-coil 33 -> switching device 50-> - a 
current flows in the path of the diode 8 -> tertiary coil 33 for smoothing capacitor 
11 -> choke coil 10 -> rectification, and a smoothing capacitor 11 is charged. 
[0072] 

Moreover, when a switching device 50 is OFF, the same current as the above 
flows through resistance 53, and a smoothing capacitor 1 1 is charged. At this 
time, the diode 9 for commutation is still off. In addition, excitation energy is 



stored in a transformer 30 at this time. 
[0073] 

B: Next, if the main-switch component 1 becomes off by the driving pulse from a 
driver 18, the electrical potential difference of the above and hard flow will 
become off [ the rectifier type synchronous detection component 2 ] by that by 
which induction is carried out (a terminal 32 side becomes +) at the primary coil 
31 of a transformer 30. Since the electrical potential difference (the above and 
electrical potential difference of a reverse sense polarity) of a secondary coil 32 
is reversed with an inverter 7 and this reversed electrical potential difference is 
impressed by the gate of the synchronous detection component 3 for 
commutation at this time, this synchronous detection component 3 for 
commutation serves as ON. 
[0074] 

therefore, the electromagnetic energy stored in the output choke coil 4 - output 
choke coil 4-> - a flywheel current flows in the path of the synchronous detection 
component 3 -> output smoothing capacitor 8 -> output choke coil 4 for 
commutation, and the output smoothing capacitor 6 is charged (it charges with 
the always same polarity.). 
[0075] 

Although the electrical potential difference (the terminal 33b side is +) of the 
above and reversed polarity occurs in the tertiary coil 33 of a transformer 30 at 
this time, the reverse bias of the diode 8 for rectification is carried out, it becomes 
off, and a current does not flow depending on the induced voltage of a tertiary 
coil 33. However, at this time, by the electromagnetic energy stored in the choke 
coil 10, a flywheel current flows in the path of the diode 9 -> smoothing capacitor 
1 1 -> choke coil 10 for choke coil 10 -> commutation, and a smoothing capacitor 
1 1 is charged (it charges with the always same polarity.). 
[0076] 

Henceforth, although actuation is repeated similarly, in resistance 12 and 13, 
fixed direct current voltage occurs with the charge electrical potential difference 



of said smoothing capacitor 11. This electrical potential difference is an electrical 
potential difference corresponding to secondary output voltage. In this case, the 
electrical potential difference (it is the same as the electrical potential difference 
of a smoothing capacitor 1 1) of said resistance 12 and 13 is impressed to a 
driver 18 and diode 51. Moreover, the electrical potential difference (terminal 
voltage of resistance 12) pressured partially by said two resistance is inputted 
into the error amplifier 15, and difference with reference voltage 14 is taken out. 
[0077] 

And in a comparator 17, the output of said error amplifier is measured with the 
output voltage of the triangular wave generator 16, a square wave signal is 
outputted, and a driving signal (pulse signal) is impressed by the gate of the 
main-switch component 1 from a driver 18. Thereby, the main-switch component 
1 repeats the same ON / off actuation as the above. 
[0078] 

Moreover, it is rectified by this diode 51 and the electrical potential difference 
impressed to said diode 51 charges a capacitor 52. And when a high-level 
electrical potential difference is outputted from a driver 18, further, the charge 
electrical potential difference (the electrical potential difference and the same 
electrical potential difference [ Abbreviation ] of a smoothing capacitor 1 1) of a 
capacitor 52 is added by the high-level electrical potential difference (ON wave of 
a pulse), big output voltage (an electrical potential difference twice [ about ] the 
electrical potential difference of a smoothing capacitor 11) occurs on it, and it is 
impressed by it at the gate of a switching device 50. Therefore, a switching 
device 50 is turned on. 
[0079] 

However, since it is small output voltage even if the charge electrical potential 
difference (the electrical potential difference and the same electrical potential 
difference [ Abbreviation ] of a smoothing capacitor 1 1) of a capacitor 52 is 
further added to the electrical potential difference (off wave of a pulse) of that low 
level when the electrical potential difference (for example, GND level) of a low 



level is outputted from a driver 18, even if this output voltage is impressed by the 

gate of a switching device 50, it becomes off [ a switching device 50 ]. 

[0080] 

(4) : explanation of an outline when parallel connection of two or more DC-DC 
converters is carried out and they are operated to a load (refer to drawing 1 and 
drawing 3 ) 

To the load 43 of the DC-DC converter shown in drawing 1 , parallel connection 
of another DC-DC converter is carried out, and suppose that the output voltage 
of this another DC-DC converter became high by a certain reason. At this time, a 
reverse current flows to the DC-DC converter shown in drawing 1 from said 
another DC-DC converter. 
[0081] 

In this case, the electrical potential difference between output terminal 42a and 
42b usually becomes higher than the time, and a reverse current flows towards 
the secondary-coil 32 direction of a transformer 30 from output terminal 42a. The 
output voltage-output current property at this time becomes like drawing 3 . By 
drawing 3 , an axis of abscissa shows the output current (lout), and an axis of 
ordinate shows output voltage (Vout). 
[0082] 

Moreover, in drawing 3 , the property shown by the dotted line is the property 
(especially property of the conventional example 2) of the conventional example, 
and a continuous line is the property of this invention. Moreover, they are the 
current into which the right-hand side of an axis of ordinate flows, and the current 
into which left-hand side flows. 
[0083] 

(5) : detailed explanation of the property Fig. (at the time of no-load) when 
carrying out parallel operation to a DC-DC converter with large output voltage 
(refer to drawing 4 and drawing 6 ) 

A property Fig. (no-load) when drawing 4 carries out parallel operation to a DC- 
DC converter with large output voltage, and drawing 6 R> 6 are drawing 4 and 



the explanatory view of 5. In addition, by drawing 6 , it has illustrated also about 

the conventional example for reference. 

[0084] 

(5) -1 : the property of the conventional example 

As shown in C Fig. of drawing 6 , it is the case where parallel connection of the 
DC-DC converter of the conventional example is carried out, and the time of no- 
load is explained. 
[0085] 

Dispersion arises in output voltage under the effect of property dispersion, such 
as components, at a DC-DC converter. DC-DC converter **3 of the conventional 
example with small output voltage DC-DC converter **4 [ large ] When parallel 
connection is carried out, DC-DC converter **4 since - the output current DC-DC 
converter **3 It is alike and flows. 
[0086] 

DC-DC converter **3 ******** serves as the point C of drawing 4 , and a current 
value I02 flows. On the other hand, DC-DC converter **4 ******** serves as the 
point D of drawing 4 , outputs a current value I02 and balances. The output 
voltage in that case is respectively set to +V02. 
[0087] 

(5) -2 : the property of this invention 

As shown in A Fig. of drawing 6 , the case (at the time of no-load) where parallel 
connection of the DC-DC converter of this invention is carried out is explained. It 
is the same as said conventional example, and dispersion arises under the effect 
of dispersion in components etc. in a DC-DC converter at output voltage. 
[0088] 

DC-DC converter **1 of this invention with small output voltage DC-DC converter 
**2 of the large conventional example When parallel connection is carried out, 
DC-DC converter **2 of the conventional example since - this invention DC-DC 
converter **1 [ the output current ] It is alike and flows. DC-DC converter **1 of 
this invention ******** serves as the point A of drawing 4 , and a current value 101 



flows. On the other hand, DC-DC converter **2 of the conventional example 
******** serves as the point B of drawing 4 , outputs a current value 101 and 
balances. The output voltage in that case is respectively set to +V01. Thus, in 
this invention, it becomes possible to control an inrush current small. 
[0089] 

(6) : detailed (when it is the load current IO) explanation of the property Fig. when 
carrying out parallel operation to a DC-DC converter with large output voltage 
( drawing 5 , 6 reference) 
(6) -1 : the property of the conventional example 

Like the above, as shown in D Fig. of drawing 6 , the load current is 10. The 
parallel operation actuation at the time is explained. DC-DC converter **3 of the 
conventional example ******** serves as the point C of drawing 5 , and a current 
value I04 flows. On the other hand, DC-DC converter **4 of the conventional 
example ******** serves as Point D, outputs a current value I06 and balances. 
That is, I06-I04 are the load current 10. It becomes. The output voltage in that 
case is respectively set to +V04. 
[0090] 

(6) -2 : the property of this invention 

Like the above, as shown in B Fig. of drawing 6 , the load current is 10. The 
juxtaposition actuation at the time is explained. DC-DC converter **1 of this 
invention ******** serves as the point A of drawing 5 , and a current value I03 
flows. On the other hand, DC-DC converter **2 of the conventional example 
******** serves as the point B of drawing 5 , outputs a current value I05 and 
balances. In this case, I05-I03 are the load current 10. It becomes. The output 
voltage in that case is respectively set to +V03. Thus, in this invention, it 
becomes possible to control an inrush current small. 
[0091] 

(7) : the wave of each part at the time of no-load 

Drawing 7 is the wave form chart of each part at the time of no-load. In drawing 7 
Wave **1 The output voltage wave of the ** driver 18, wave **2 The voltage 



waveform between the drain sources of the ** main-switch component 1, wave 
**3 The current wave form between the drain sources of the ** main-switch 
component 1 , wave **4 The current wave form of the ****** choke coil 4, wave 
**5 The voltage waveform of the both ends of the tertiary coil 33 of the ** 
transformer 30, wave **6 The voltage waveform between the gate sources of the 
** switching device 50, wave **7 The current wave form between the drain 
sources of the ** switching device 50 is shown. In addition, t shown in drawing 7 
shows timing (or time of day), and t0-t5 show each timing. 
[0092] 

At the time of no-load [ of the DC-DC converter shown in drawing 1 ], each part 
serves as a wave shown in drawing 7 . From a driver 18 to wave **1 [ first, ] ** -- 
the driving pulse of a square wave [ like ] is outputted, and this pulse turns 
on/drives [ off ] the main-switch component 1 
[0093] 

That is, with a low level, to timing t1-t2, a driving pulse is set to timing t3-t4 
having a high-level driving pulse by the driving pulse with a low level to high level 
and timing t2-t3, when a driving pulse is high-level, the main-switch component 1 
serves as ON, and when a driving pulse is a low level (for example, GND level), 
a driving pulse drives timing t0-t1 so that the main-switch component 1 may 
become off. 
[0094] 

The wave of the electrical potential difference between the drain sources of the 
main-switch component 1 at this time Wave **2 In **, the current wave form 
between the drain sources of the main-switch component 1 Wave **3 ** - it 
becomes like. As for the output choke coil 4, are recording and emission 
actuation of electromagnetic energy are repeated. Moreover, wave **4 ** - it 
becomes a wave [ like ]. 
[0095] 

In the tertiary coil 33 of a transformer 30, to the both ends, wave **5 ** - 
induction of the wave-like electrical potential difference [ like ] is carried out. At 



this time, the electrical potential difference between the gate sources of a 
switching device 50 Wave **6 ** - it becomes a wave [ like ]. In this case, the 
SUTCHI component 50 serves as ON between OFF and timing t3-t4 between 
ON and timing t2-t3 between OFF and timing t1-t2 between timing t0-t1. 
[0096] 

The current between the drain sources of a switching device 50 Therefore, wave 
**7 ** - like, a current does not flow between timing t0-t1 , a current flows 
between timing t1-t2, and a current does not flow between timing t2-t3, but, as for 
between timing t3-t4, a current flows. 
[0097] 

(8) : the wave of each part when carrying out parallel connection of the DC-DC 
converter with a large output 

Drawing 8 is the wave form chart of each part when carrying out parallel 
connection of the DC-DC converter with a large output. In drawing 8 Wave **1 
The output voltage wave of the **■ driver 18, wave **2 The voltage waveform 
between the drain sources of the ** main-switch component 1, wave **3 The 
current wave form between the drain sources of the ** main-switch component 1, 
wave **4 The current wave form of the ****** choke coil 4, wave **5 It is the 
voltage waveform of the both ends of the tertiary coil of the ** transformer 30. 
[0098] 

Moreover, wave **6 The voltage waveform between the gate sources of the ** 
switching device 50, wave **7 The current wave form between the drain sources 
of the ** switching device 50 is shown. In addition, as for timing (or time of day), 
tO and t1, t2a, t2b, t3, t4a, t4b, and t5, t shown in drawing 8 shows each timing. 
Moreover, the wave at the time of no-load [ which showed the dotted line to 
drawing 7 ], and a continuous line are the waves at the time of the reverse 
current inflow of this invention. 
[0099] 

The wave of each part when carrying out parallel connection of the DC-DC 
converter with a large output to the DC-DC converter shown in drawing 1 turns 



into a wave shown as the continuous line of drawing 8 . Specifically, it is as 

follows. 

[0100] 

While the above reverse currents are flowing, wave **1 of drawing 8 **2 Even if it 
is alike, and the main-switch component 1 turns off so that it may be shown, the 
period T1 which is not changed from a low-battery condition (abbreviation zero 
bolt: GND level) by reverse current inflow produces a drain electrical potential 
difference. Since the built-in diode (body diode) d1 of the main-switch component 
1 has flowed through it even if it is generated by transmitting the energy 
accumulated in the output choke coil 4 to the upstream from secondary and the 
main-switch component 1 turns off this phenomenon by reverse current inflow, it 
will be in a low-battery condition. 
[0101] 

In this invention, between this period T1, it becomes off [ a switching device 50 ], 
and the rectified current to a smoothing capacitor 11 of it is lost. Thereby, the 
both-ends electrical potential difference of a smoothing capacitor 1 1 falls, and the 
drive control circuit (circuit containing the error amplifier 16, a comparator 17, and 
a driver 8) of the main-switch component 1 controls so that the ON time amount 
of the main-switch component 1 becomes long. Consequently, output voltage 
rises and controls the inflow of a reverse current. Hereafter, it explains to a detail 
further. 
[0102] 

As mentioned above, if parallel connection of the output of a DC-DC converter is 
carried out and it carries out parallel operation, in the case of a large value, a 
current will flow [ one output voltage ] into the direction of a DC-DC converter 
with low output voltage by dispersion etc. (inflow generating of a reverse current). 
To an inflow and coincidence of this reverse current, the output voltage of a DC- 
DC converter with a lower output rises, and the detection electrical potential 
difference of the output voltage detector 19 also rises to them. 
[0103] 



Thus, if the output voltage of a DC-DC converter rises, and the detection 
electrical potential difference of the output voltage detector 19 rises when a 
reverse current flows, the time amount of the signal which makes the Maine 
switching device 1 outputted from a driver 18 turn on like a dotted-line location (at 
the time of no-load) to the continuous-line location (at the time of a reverse 
current inflow) of drawing 8 will become short (between timing t2 a-t2bs = only a 
period T1 and the = period T1 between t4 a-t4b become short). 
[0104] 

It follows on this. Wave **6 of drawing 8 Wave **7 ** - the ON time amount of a 
switching device 50 also becomes short like (between timing t2 a-t2bs = only a 
period T1 and the = period T1 between t4 a-t4b become short). Then, the 
detection electrical potential difference of the output voltage detector 19 also 
becomes low, consequently the output of the error amplifier 16 becomes large 
and the output of a comparator 17 also becomes large. 
[0105] 

Consequently, control is performed so that the output pulse from a driver 18 may 
become long, and the electrical potential difference generated in a secondary coil 
32 is enlarged by enlarging the current which flows to the primary coil 30 of a 
transformer 1. And the secondary electrical potential difference of a transformer 
30, i.e., output voltage, is enlarged, and the inflow of reverse voltage is controlled. 
[0106] 

In addition, in said actuation, after a switching device 50 turns off from ON, it will 
rectify through resistance 53. In this case, the time amount to which the current 
between the drain sources of a switching device 50 flows becomes short (only a 
period T1 becomes short between timing t2 a-t2bs and among timing t4 a-t4b). 
[0107] 

Thus, if it rectifies through resistance 53, since the output detection electrical 
potential difference of the output voltage detector 19 will serve as a descending 
direction, from a front, ON time amount only becomes short for a while, and, as 
for the signal of a driver 18, ON time amount does not become short extremely 



like the conventional example. Moreover, since a voltage drop occurs between 
electrical-potential-difference 33a of the tertiary coil 33 of an output detection 
electrical potential difference and a transformer 30 consequently, the output 
voltage (supply voltage to a load) of a DC-DC converter is made to rise, and said 
reverse current can be controlled. 
[0108] 

**2: Other examples of a circuit of a DC-DC converter 

Drawing 9 is drawing having shown other examples of a circuit of a DC-DC 

converter. This invention can be carried out like the circuit shown in drawing 1 in 

other examples of a circuit shown in drawing 9 . In this example of a circuit, it is 

the example of a circuit which changed the configuration of the output voltage 

detector 19 and the drive circuit of a switching device 50. 

[0109] 

Namely, P channel MOSFET (P channel MOS electric field effect mold transistor) 
constitutes the switching device 50 of the circuit shown in drawing 1 from this 
example. To the gate of the switching device 50 constituted from this P channel 
MOSFET While connecting the transistor 54 (this transistor constitutes a 
switching device drive circuit) constituted from N-channel MOS FET (N-channel 
MOS electric field effect mold transistor) The gate of said transistor 54 is 
connected to the output of a driver 18, and it constitutes so that it may drive with 
the output signal of this driver 18. 
[0110] 

Moreover, the diode 8 for rectification shown in drawing 1 was connected 
between terminal 33a of the tertiary coil 33 of a transformer 30, and a switching 
device 50, and the choke coil 10 is connected between a switching device 50 and 
a smoothing capacitor 1 1 . Moreover, in drawing 1 , the resistance 53 linked to a 
switching device 50 and juxtaposition is deleted. In addition, other configurations 
are the same as drawing 1 . 
[0111] 

The outline of actuation of the example of a circuit shown in drawing 9 is as 



follows. A switching device 50 is turned on when the driving signal (pulse) which 
drives the main-switch component 1 is a signal which the main-switch component 
1 turns on, and it is driven so that it may turn off, when it is the signal to turn off. 
In this case, if a high-level signal is outputted from a driver 18, a transistor 54 
serves as ON, and the gate voltage of a switching device 50 will serve as a low 
level, and will serve as ON. Moreover, if the signal of a low level is outputted from 
a driver 18, a transistor 54 will become off and the gate voltage of a switching 
device 50 will serve as OFF wide opened from the electrical potential difference 
of a low level. Thus, the aforementioned actuation is repeated according to the 
output of a driver 18. 
[0112] 

And in the output voltage detector 19, rectification smooth [ of the electrical 
potential difference outputted from the tertiary coil 33 of a transformer 30 ] is 
carried out, the electrical potential difference is made into a detection electrical 
potential difference, and ON / off time amount of the main-switch component 1 is 
controlled by the main-switch component drive control circuit. 
[0113] 

By the way, when two or more DC-DC converters are connected to a load and 
the DC-DC converter with high output voltage is connected especially, a reverse 
current may flow from the output side of a DC-DC converter. Thus, if a reverse 
current flows from an output side, the detection electrical potential difference of a 
tertiary coil 33 will rise, and the time amount of the driving signal which makes 
the main-switch component 1 turn on will become short. 
[0114] 

In connection with this, the ON time amount of a switching device 50 also 
becomes short, a detection electrical potential difference falls, and it is controlled 
to lengthen time amount of the driving signal which makes the main-switch 
component 1 turn on. Consequently, output voltage rises and the inflow of a 
reverse current is controlled. 
[0115] 



[Effect of the Invention] As explained above, according to this invention, there is 
the following effectiveness. 

(1) : in claim 1, if parallel connection of the output of two or more DC-DC 
converters is carried out and it carries out parallel operation, in the case of a 
large value, a reverse current will flow [ one output voltage ] into the direction of a 
DC-DC converter with low output voltage by dispersion etc. Output voltage rises 
to an inflow and coincidence of this reverse current, and the detection electrical 
potential difference of an output voltage detector also rises. 

[0116] 

At this time, a switching device drive circuit carries out drive control so that it 
turns on when it is the signal which a main-switch component turns on, and it 
may turn off to a switching device, when it is the signal to turn off. In this drive 
control, drive control is carried out and the detection electrical potential difference 
of an output voltage detector is reduced so that the ON time amount of a 
switching device may become short. Consequently, time amount which makes 
the main-switch component 1 turn on is lengthened, output voltage is raised, and 
the inflow of said reverse current is controlled. The synchronous detection mold 
DC-DC converter of cheap and easy circuitry can be obtained without 
establishing a reverse current detection means like the conventional example, if it 
does in this way. 
[0117] 

(2) : in claim 2, parallel connection of the resistance is carried out to the switching 
device. Therefore, if the detection electrical potential difference of an output 
voltage detector rises, the time amount of the signal which makes the main- 
switch component outputted from a driver turn on will become short. After the ON 
time amount of a switching device also becomes short and a switching device 
turns it off in connection with this, it will rectify through resistance. 

[0118] 

Thus, if it rectifies through resistance, since an output detection electrical 
potential difference will serve as a descending direction, from a front, ON time 



amount only becomes short for a while, and, as for the signal of a driver, ON time 
amount does not become short extremely like the conventional example. 
Moreover, since a voltage drop occurs between an output detection electrical 
potential difference and the electrical potential difference of the tertiary coil of a 
transformer consequently, output voltage is made to rise and a reverse current 
can be controlled. 
[0119] 

The synchronous detection mold DC-DC converter of cheap and easy circuitry 
can be obtained without establishing a reverse current detection means like the 
conventional example, if it does in this way. 
[0120] 

(3) : when charging a capacitor through diode when turning OFF a main-switch 
component, and making a main-switch component turn on, a switching device 
drive circuit impresses the charge electrical potential difference of a capacitor to 
a switching device, and makes this switching device turn on in claim 3. If it does 
in this way, a switching device drive circuit will be made to easy circuitry. 
[Brief Description of the Drawings] 

[Drawing 1] It is the example of a circuit of the DC-DC converter in the gestalt of 
operation of this invention. 

[Drawing 2] It is the detail drawing of the driver in the gestalt of operation of this 
invention. 

[Drawing 3] It is an output voltage-output current property Fig. in the gestalt of 
operation of this invention. 
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DC-DC converter with the large output voltage in the gestalt of operation of this 
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[Drawing 5] It is a property Fig. when carrying out parallel operation to a DC-DC 
converter with the large output voltage in the gestalt of operation of this invention 
(when it is the load current IO). 

[Drawing 6] They are drawing 4 in the gestalt of operation of this invention, and 



the explanatory view of 5. 
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[Drawing 8] It is the wave form chart of each part when carrying out parallel 
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